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The zooplankton of thermally stratified lakes in this region are often dominated by large­
bodied Daphnia (D. dentifera and D. pulicaria) that migrate into surface waters at night 
but largely avoid fish predation by migrating down into a deeper water refuge before 
daybreak. Most studies of zooplankton vertical migration have assumed that food 
resources are better in the well-lit surface :waters than at greater depths. Thus, migration 
into surface waters at night could be explained by both better food and warmer 
temperatures. To test how food resources vary with depth, we used 4-day laboratory 
assays that measured Daphnia' s growth with natural food collected from four layers of 
four small, thermally stratified lakes in southern Michigan. Temperature was k~pt 
constant (20° C) and water from the deepest layer was bubbled with air after collection to 
insure adequate dissolved oxygen. Treatments with supplements of phosphate (P) and an 
energy-rich cyanobacterium were used to test for P and energy limitation ofDaphnia 
growth. In addition we measured Daphnia vertical migration, and variation in 
temperature, oxygen, particulate P, and chlorophyll a with depth in each lake. Daphnia 
growth with surface and metalimnetic resources showed weak and variable P limitation 
and strong energy limitation. Growth improved with resources from the third layer, the 
hypolimnion. Finally, growth was near-maximal with resources from the near bottom 
layer containing photosynthetic sulfur bacteria, although low oxygen largely prevents 
Daphnia from reaching this rich resource. Contrary to expectations from research in large 
lakes and oceans, food quality and food quantity both improve with increasing depth in 
our study lakes. 
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